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(54) [Title of the Invention] 

Embolus Material and a Medical Treatment Wire Device and Its Usage 

(57) [Abstract] 
[Problems to Be Solved] 

© Provide an embolus material that can yield a reliable embolus effect. 

® Provide an embolus material with flexibility superior to a coiled embolus material, etc. 
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(D Provide an embolus material that does not damage the mner wall of a vessel, even when 
packed at high density. 

® Provide an embolus material that is securely held in the application region. 

® Provide a medical treatment wire device that can reliably introduce to the target region the 
said embolus material, as well as its usage. 


The embolus material of the present invention is an embolus material that is appUed to a given 
region in a vascular structure. It consists of a hydrophilic material and is formed into a rod shape. 
The medical treatment wire device of the present invention is configured by comiecting the 
embolus material 20 of the present invention to the tip of the wire 10. 


Key to Figure 

10 Guide wire 

1 1 Wire proper 

12 Tip contrast part 

13 Terminal part 

20 Embolus material 

20A Tail end 

[Claims] 
[Claim 1] 

An embolus material characterized in that it is an embolus material applied to a given region 
within a vascular structure in a living body, it consists of a hydrophilic resin, and it is formed 
into a rod shape, 

[Claim 2] 

The embolus material described in Claim 1, characterized in that it swells on contact with water, 
thereby increasing the outer diameter of the rod by more than^ 10%. 

^ Translator's note: Range boundaries are ambiguous in Japanese, so "more than" also could be translated "at least." 


[Solution] 
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[Claim 3] 

The embolus material described in Claim 1 or 2, characterized ia that it consists of a polyvinyl 
alcohol polymer. 

[Claun 4] 

The embolus material described in any of Claims 1 through 3, characterized in that it contains a 
medicine. 

[Claim 5] 

The embolus material described in Claim 4, characterized in that it contains a blood coagulation 
accelerant as the medicine. 

[Claim 6] 

The embolus material described in any of Claims 1 through 5, characterized in that it contains a 
material with contrast. 

[Claim?] 

A medical treatment wire device characterized in that the embolus material described in any of 
Claims 1 through 6 is configured by connecting to the wire tip. 

[Claims] 

A method for using the medical treatment wire device, characterized in that, in the method for 
using the medical treatment wire device described in Claim 7 by utilizing a catheter positioned 
within a living body, the said medical treatment wire device is inserted into the catheter, with the 
embolus material as the head, and after the entire length of the embolus material is extruded from 
the said catheter's tip opening, a high-frequency cxirrent is supplied between the wire and the 
opposing electrode provided on the living body, thereby separating the embolus material from 
the said wire and holding the said embolxis material ia the target region within a vessel. 

[Claim 9] 

A method for using the medical treatment wire device, characterized in that, in the method for 
using the medical treatment wire device described in Claim 7 by utilizing a catheter positioned 
within a living body, the said medical treatment wire device is inserted into the catheter, with the 
embolus material as the head, and after the entire length or a part of the embolus material is 
extruded from the said catheter's tip opening, a high-frequency current is supplied between the 
electrode provided in the catheter and the opposing electrode provided on the living body, 
thereby thermally detaching the embolus material extruded from the catheter tip opening and 
holding the said embolus material in the target region within a vessel. 
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Petailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an embolus material applied to a given region within a vascular 
structure in a living body, a medical treatment wire device configured by connecting the said 
embolus material to the tip of a wire, and the usage of such a medical treatment wire device. 

[0002] 

[Prior Art] 

Recently, vascular embolus techniques that hold an embolus material within a protuberance have 
attracted attention as mildly invasive therapies for aneurysms, etc. (e.g., U.S. Patents No. 
4,884,579 and No. 4,739,768). In this vascular embolus technique, the embolus material held 
within an aneurysm physically obstructs the flow of blood, thereby promoting the formation of 
thrombi within the protuberance and reducing the danger of aneurysm rupture. 

[0003] 

It is known that a coiled material consisting of a metal (e.g., platinum) is used here as the 
embolus material held in a given region within a vascular structure (e.g., an anexuysm). Such a 
coiled embolus material is introduced into an aneurysm via the appropriate catheter, by means of 
an extrusion means (i.e., a gxiide wire) cormected detachably at its tip. (For example, see Patent 
Gazette No. H5-500322, Patent Gazette No. H8-501015, and Patent Gazette No. H7-502674.) 

[0004] 

To be specific, the medical treatment wire device is produced by connecting the coiled embolus 
material to the tip of the guide wire. This medical treatment wire device is inserted, wdth the 
embolus material as the head, into a catheter that was previous inserted into a living body so as 
to position the tip opening within the aneurysm. In this manner, the said embolus material is 
moved within the catheter while being pressed by the guide wire, in order to extrude it within the 
protuberance firom the catheter tip opening. Then, after the entire length of the said embolus 
material is extruded firom the tip opening (i.e., after the guide wire contact part reaches the 
catheter tip opening), a means (e.g., a mechanical means or electrolysis) is used to detach the 
said embolus material from the guide wire. This holds only the embolus material within the 
aneurysm. 

[0005] 

. However, the coiled embolus material has the following problems: 

(1) When an aneurysm is densely filled with a coiled embolus material, it is easy for the said 
embolus material, which is composed of metal, to damage the inner wall of the protuberance. 
As a result, the protuberance cannot be filled with a sufficient quantity of embolus material, 
so it is difficult to obtain a reliable embolus effect. 
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(2) If the diameter of the coiled embolus material (i.e., the coil diameter) exceeds the inside 
diameter of the aneurysm, the tip of the said embolus material will expand outside the 
protuberance. 

(3) The entire length of the coiled embolus material must be held within the protuberance, so if it 
cannot be held, the said embolus material must be withdrawn and reinserted after substituting 
a coil with a length appropriate to the capacity of the protuberance. 

[0006] 

On the other hand, vascular embolus techniques are adopted even for the treatment of cases of 
arteriovenous malformation, brain tumors, liver cancer, etc. Materials composed of resin powder 
are known as embolus materials that are applied in such treatments (i.e., vascular embolxis 
techniques). Embolus materials composed of resin powders can be injected into a living body by 
means of a microsyringe, etc. , 

[0007] 

However, embolus materials composed of resin powder have the following problems: 

(1) Very little embolus material is injected into the human body ki a single injection, so repeated 
injections are required. As a result, both the patient and surgeon are heavily burdened. 

(2) Powdered embolus material is easily flushed from the application region by the flow of 
blood, so the said embolus material sometimes obstmcts normal peripheral^ vessels. As a 
result, it caimot be used when normal vessels are present peripherally, as in an aneurysm. 

[0008] 

[Problems that the Invention Is to Solve] 

The present invention takes such problems into consideration. The first purpose of the present 
invention is to provide an embolus material that yields a reliable embolus effect. The second 
purpose of the present iavention is to provide an emboliis material that is ideally suited for use in 
vascular embolus techniques for treating aneurysms. The third purpose of the present invention is 
to provide an embolus material with exceptionally superior flexibility compared with coiled 
embolus materials, etc. The fourth purpose of the present invention is to provide an embolus 
material that does not damage the interior wall of the vessel in the application region, even when 
packed densely. The fifth purpose of the present invention is to provide an embolus material that 
efficiently and reliably fills gaps resulting from the said embolus material, by also using a coiled 
embolus material. 

[0009] 

The sixth purpose of the present invention is to provide an embolus material that is optimally 
suited for use in vascular embolus techniques for treating arteriovenous malformations, brain 
tumors, liver cancer, etc. The seventh purpose of the present invention is to provide an embolus 

^ Translator's note: The Japanese patent contains a typo in the Japanese word for "peripheral." 


5 


TokuKaiHei 11-47138 


material that can be inserted in large quantities into a living body, in one injection. The eighth 
ptirpose of the present invention is to provide aa embolus material that can exhibit a reliable 
embolus effect in the application region, without moving to vessels downstream of the 
application region. 

[00010] 

The ninth purpose of the present invention is to provide a medical treatment wire device that can 
reUably insert and hold ia the target region the said embolus material. The tenth purpose of the 
present invention is to provide a method of using a medical treatment wire device that can 
reliably insert and hold in the target region the said embolus material. The eleventh purpose of 
the present invention is to provide a method of using a medical treatment wire device that can 
hold in the target region only a part of the embolus material that forms the medical treatment 
wire device. The twelfth purpose of the present invention is to provide a method of using the 
medical treatment wdre device that can hold in place the quantity of embolus material necessary 
and sufBcient for the application region. 

[0011] 

[Means of Solving the Problems] 

The embolus material of the present invention is characterized in that it is an embolus material 
applied to a given region within a vascular structure in a living body, and that it is composed of a 
hydrophilic resin and is formed into a rod shape. 

[0012] 

Also, the following forms are preferable for the embolus material of the present invention: 

(1) It should swell upon contact with water, thereby iacreasing the rod's outer diameter by more 
than 10%, and particularly by more than 50%. 

(2) It should be composed of a polyvinyl alcohol polymer. 

(3) It should contain a medicine, and particularly a blood coagulation accelerant. 

(4) It should contain a material with contrast. 

The medical treatment wire device of the present invention is characterized in that it is 
configured so that the embolus material of the present invention is connected to the tip of a wire. 

[0013] 

The usage method of the present invention is characterized in that, in a method that utilizes a 
catheter emplaced within a living body and that uses the said medical treatment wire device, the 
said medical treatment wire device is inserted into the catheter, with the embolus material as the 
head; after the entire length of the embolus material is extruded from the said catheter's tip 
opening, a high-frequency current is supplied between the wire and an opposing electrode 


^ Translator's note: Here and following, "more than" also could be translated "at least." 
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provided on the living body, in order to detach the embolus rnaterial from the said wire, thereby 
holding the said embolus material in the target region in the vessel. 

[0014] 

The usage method of the present invention also is characterized in that, in a method that utilizes a 
catheter emplaced within a living body and that uses the said medical treatment wire device, the 
said medical treatment wire device is inserted into the catheter, with the embolus material as the 
head; after the entire length or part of the embolus material is extruded from the said catheter's 
tip opening, a high-frequency current is supplied between the electrode provided in the catheter 
and the opposing electrode provided on the living body, in order to thermally detach the embolus 
material extruded from the catheter's tip opening, thereby holding the said embolus material in 
the target region in the vessel. 

[0015] 

[Implementation of the Invention] 

One embodiment of the present invention v^U now be explained with reference to the figures. 

<Present invention's embolus material and medical treatment wire device> 

Figure 1 shows the structure of one implementation of the medical treatment wire device of the 
present invention. The medical treatment wire device in this example consists of a conductive 
guide wire 10 and a rod-shaped embolus material 20 (i.e., the embolus material of the present 
invention) connected to the tip of this guide wire 10. 

[0016] 

The guide wire 10 shown in the figure is used as the inducer (i.e., extrusion means) for 
introducing the embolxis material 20 into the target region. This guide wire 10 consists of the 
wire proper 11, which is created by forming a resin coating layer around the outer circumference 
of the core v^e, and the tip contrast part 12 connected thereto. Here, the outside diameter of the 
guide wire 10 is 0.1 - 2.0 mm, for example, and the length of the guide wire 10 is 0.1 - 2.0 m, 
for example. The core wire that forms the guide wire 10 can be one that consists of a conductive 
material (e.g., stainless steel). 

[0017] 

The resin coating layer on the wire proper 1 1 of the guide wire 1 0 can be formed by coating the 
outer circumference of the core wire v^th a fluororesin, hydrophiUc resin, etc., for example. A 
resin coating layer consisting of a fluororesin or hydrophilic resin is "preferable because it reduces 
the surface's fiictional coefficient. The terminal part 13 where the core wire is exposed is formed 
at the outer end of the wire proper 11. Through this terminal part 13, it is possible to supply 
power via the appropriate conductive members (e.g., electrical connector, plug, clip). For this 
terminal part 13, a length of approximately 1-3 cm is sufficient. 
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[0018] ' 

The tip contrast part 12 of the guide wire 10 is configured by more tightly coiling the winding 
wire around the core wire. The winding wire that forms the tip contrast part 12 may consist of a 
metal (e.g., platinum, silver, tungsten). 

[0019] 

The rod-shaped embolus material 20 consists of a hydrophilic resin. The hydrophilic resin that 
forms the embolus material 20 can be selected from among those that do not adversely affect the 
living body, that have superior flexibility (i.e., deformability), and that are fused by heating. 

[0020] 

Concrete examples of the hydrophilic resin that forms the embolus material 20 include synthetic 
polymer materials (e.g., polyvinyl alcohol polymers (polyvinyl alcohol (PVA), PVA cross-linked 
polymers, PVA water-absorptive gel frozen and thawed elastomers, ethylene vinyl alcohol 
copolymers, etc.), polyhydroxyethyl methacrylate, polyacrylate, polysodium acrylate, 
polyacrylamide, poly-N-vinylpyrrolidone, polyvinylmethylether, polyethylene oxide, 
polyethylene glycol, polyglycolic acid, methylvinylether anhydrous maleic acid copolymer, 
polyhydroxyethyl phthalic acid ester, polydimethylol propionic acid ester, methyl isopropyl 
ketone formaldehyde, polyethylene imine, polystyrene sulfonate, water-soluble nylon); and 
natural polymer materials such as carboxymethyl starch, dialdehyde starch, celluloses (CMC, 
MC, HEC, HPC), tannin, Ugnin, alginic acid, gum arable, guar gum, traganth gum, gelatin, 
casein, glue, collagen."^ Of these, polyvinyl alcohol polymers are preferable. Also, from the 
viewpoint of exhibiting moderate swelling upon contact Avith water, it is preferable that the 
degree of polymerization of polyvinyl alcohol polymers be 500 - 4000, rnore preferably 1500 - 
2500. 

[0021] 

The rod-shaped embolus material 20 can contain a medicine (e.g., a blood coagulation 
accelerant). An embolus material containing a blood coagulation accelerant promotes the 
formation of emboli in protuberances embolized by means of the said embolus material, enabling 
it to exhibit a more superior embolus effect. Examples of such a blood coagulation accelerant 
iQclude thrombin, fibrinogen, protease, etc. 

[0022] 

Furthermore, the rod-shaped embolus material 20 also can contain a material with contrast 
(hereinafter, simply "contrast medium"). If an embolus material containing a contrast medium is 
used, it is possible to employ a contrast device to monitor the movement of the said embolus 
material guided to the target area. Examples of such a contrast medium include materials that 
provide x-ray contrast (e.g., tungsten, bismuth oxide, barium sulfate, platinum, gold, silver). 


^ Translator's note: The punctuation in the original Japanese sentence is ambiguous, so the organization of this 
sentence is somewhat unclear. 
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[0023] 

As shown in Figure 1, the embolus material is connected securely to the guide wire 10 by 
applying an adhesive, with its tail end 20 A inserted into the tip contrast part 12 of the gmde wire 
10. Furthermore, the means of fastening the guide wire 10 (i.e., the tip contrast part 12) and the 
embolus material 20 are not particularly limited. In addition to attachment with an adhesive, 
other means can be utilized, such as weldiag, coupling by means of physical force, etc. 

[0024] 

The outside diameter of the embolus material 20 is set as follows: 0.1 - 0.5 mm for the outside 
diameter (d) in the non-swollen state, and 0.2 - 1 .0 mm for the outside diameter (D) in the 
swollen state. The rate of increase of the outside diameter [(D/d-1) x 100]^ is set at 10% - 300%, 
preferably 50% - 100%. When an embolus material consisting of a swelling resin with an outside 
diameter increase rate greater than^ 10% is \ised, it is possible to exhibit a more superior embolus 
effect by increasing the diameter by contacting with blood in the appUcation region. Although 
the length of the embolus material 20 can be adjusted according to the capacity, etc., of the 
application region (i.e., protuberance), it normally is set at approximately 1 - 500 mm, preferably 
approximately 5 - 100 mm. 

[0025] 

The embolus material of the present invention consists of a hydrophilic resin, so its flexibility is 
superior to that of a coiled resin. Because it can deform according to the patient's shape, etc., it 
will not damage the inner wall of a vessel in the application region, so it can be packed highly 
densely. Also, the embolus material of the present invention is formed into a rod shape, so a 
large quantity of material can be introduced into a living body by means of a single injection and 
holding. 

[0026] 

<Usage of medical treatment wire device> 

Figures 2 and 3 are illustrations showing one example of the usage of the medical treatment wire 
device of the present invention. The embolus material 20 that forms the medical treatment wire 
device is introduced into the target region (e.g., within an aneurysm) in a living body, via the 
appropriate catheter. To be specific, as shown in Figiire 2, the said medical treatment wire device 
(i.e., the medical treatment vra-e device with the structure shown in Figure 1) is introduced firom 
the at-hand operation part 33, with the embolus material 20 as the head, into the catheter 32 
previously inserted so as to position its tip opening at target region P in the living body 3 1 . In 
this maimer, the embolus material moves within the catheter while being pressed by the guide 
wire 10, and it is extruded into the target region P fi:om the tip opening of the catheter 32. Then, 
after the entire length of the embolus material is extruded from the tip opening of the catheter 32 
(i.e., after the part connected to the guide wire reaches the tip opening of the guide catheter 32) 


^ Translator's note: The Japanese patent reads "d-1", but it probably should be written as "(^l-^)"- 
^ Translator's note: This also could be translated "greater than or equal to". 
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(see Figure 3(a)), the ground electrode 34 is attached to the appropriate skin surface of the living 
body 31, and the high-frequency power supply 35 is connected to the terminal part 13 of the 
guide wire 10, thereby supplying a monopolar high-frequency current to the said guide wire 10, 
for example. 

[0027] 

In this manner, as shown in Figxire 3(b), the connection between the guide wire 10 and the 
embolus material 20 is heated by the high-frequency current, so the embolus material 20 
detaches from the guide wire 10, thereby holding the said embolus material 20 in the target 
region. By selecting a hydrophilic resin with a low melting point (e.g., below 100 °C) as the 
material of the embolus material 20, it is possible to rapidly detach the said embolus material 20 
by supplying a high-frequency current. To be specific, if the embolus material 20 consists of a 
polyvinyl alcohol polymer, it is possible to separate the embolus material 20 by supplying an 
extremely brief (i.e., < 3 sec.) high-frequency current. Consequently, there is little burden on not 
only the surgeon, but also on the patient undergoing the operation, which markedly reduces the 
possibility of complications in the living body during the hold operation. 

[0028] 

Figure 4 is an illustration showing another example of the usage of the medical treatment wire 
device of the present invention. Figure 4(a) shows the state in which part of the embolus material 
is extruded from the tip opening of the catheter 36. In this state, the ground electrode 34 is 
attached to the appropriate skin surface on the living body 31, and the high-frequency power 
supply 35 is electrically connected to the electrode 37 on the end of the catheter 36, thereby 
supplying a monopolar high-frequency current, for example, to the guide wire. Here, it is 
possible to supply the high-frequency current to the electrode 37 from the high-frequency power 
supply, via a lead wire (not shown) embedded in the wall of the catheter 36. In this manner, as 
shown in Figure 4(b), at the part positioned at the tip opening of the catheter 36, the embolus ' 
material 20 is heated and thermally detached by the high-frequency current, so part 20A (i.e., the 
part extruded from the catheter tip opening) of the said embolus material 20 is separated from the 
remaining part 20 B (i.e., the part remaining in the catheter) of the said embolus material 20, 
thereby holding the part 20A of the said embolus material 20 in the target region of the living 
body 3 1 . According to such a method, it is possible to cut the embolus material at any location 
and hold only this part in the target region, so it is possible to fill [a protuberance] with embolus 
material, ia the quantity necessary and sufficient to fill the protuberance. 

[0029] 

Figiire 5 is an illustration showing the state in which the embolus material of the present 
invention and a coiled~ embolus material fill the application region (i.e., aneurysm P'). As shown 
in Figure 5, by using the embolus material 20 of the present invention together with the coiled 
embolus material 40, it is possible to efficiently and reliably fill the gaps resulting from the 
coiled embolus material 40 in the aneurysm P'. As a result, the iimer wall of the vessel in the 
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application region is not damaged, and it is possible fill the said gaps with a high density of 
embolus material (i.e., with a certainty of embolus effect). 

[0030] 

According to the previously explained method, a gxiide wire is used to hold the embolus material. 
However, it also is possible to inject the embolus material of the present invention into the target 
region (e.g., an arteriovenous malformation) within a living body, by using a microsyringe, etc. 
According to such a method, it is possible to introduce a large quantity into a living body with 
only a single injection, in contrast to the conventional method that uses a resin powder, etc. Also, 
the rod-shaped embolus material held in the application region does not move to downstream 
blood vessels (i.e., blood vessels with diameters smaller than the rod's outside diameter) as the 
result of blood flow, so it is possible to exhibit a reUable embolus effect in the application region. 

[0031] 

[Embodinaents] 
<Embodiment 1> 

(1) Preparation of the embolus material 

A 20% aqueous solution of polyvinyl alcohol (degree of polymerization: 1500 - 2500) was 
extruded in ethanol, and the resulting precipitate was subjected to extension, thereby yielding a 
rod-shaped embolus material (i.e., the embolxxs material of the present invention) with a diameter 
of 0.1 - 0.2 mm and a length of approximately 30 mm. Furthermore, when this embolus material 
was contacted with physiological saline, the rate of increase in the rod's outer diameter was 
approximately 200%.^ 

[0032] 

(2) Example of embolus material usage 

In a case of cerebral arteriovenous malformation, a microcatheter was introduced so as to 
position its tip opening directly in front of the affected area, and three embolus materials 
obtained in step (1) were injected into the affected area, via this microcatheter. Here, a mixed 
solution consisting of equal parts physiological saline and iopamidol (contrast medium) were 
used as the carrier for injection. 10 min. after the injection, when a contrast device was used to 
monitor, it was confirmed that the affected area (i.e., the malformed blood vessels) was 
occluded. 


^ Translator's note: Strictly speaking, 200% is not a rate of increase, but the amount of increase. 
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[0033] 

<Embodiment 2> 

(1) Example of preparation of embolus material 

A 30% aqueous solution of polyvinyl alcohol (degree of polymerization: 1500 - 2000) 
containing a contrast medium (i.e., tungsten) was prepared. This aqueous solution was sealed in a 
tube with an inside diameter of 0.5 mm, after which it was subjected to 9 cycles of freezing (-5 
X X 1 80 min.) and thawing (7 x 420 min.), in order to obtain a gelatinous material formed 
into a rod shape. This gelatinous material was subjected to extension processing, thereby 
yielding a rod-shaped embolus material (i.e., the embolus material of the present invention) with 
a diameter of 0.2 mm and a length of approximately 100 mm. Furthermore, when this embolus 
material was contacted with physiological saline, the rate of increase of the rod's outside 
diameter was approximately 100%. 

[0034] 

(2) Example of manufacture of medical treatment wire device 

An adhesive was used to attach the end of the embolus material obtained in step (1) to the end of 
a stainless-steel guide wire with an outside diameter of 0.35 mm and length of 1.8 m (length of 
tip contrast part: 30 nmi). In this manner, a medical treatment wire device (i.e., the medical 
treatment wire device of the present invention) like the one shown in Figure 1 was produced. 

[0035] 

(3) Example of use of embolus material 

In a case of an aneurysm with an outside diameter of approximately 20 mm, a guide catheter 
(inside diameter: 0.55 mm) was inserted so as to position its tip opening in the affected area (i.e., 
within the protuberance). Via this guide catheter, 20 coil-shaped embolus materials consisting of 
a secondary coil woxmd aroimd a primary coil that was wound around a platinum alloy wire were 
held within the protuberance (alloy wire diameter: 0.10 mm; primary coil diameter: 0.35 mm, 
secondary coil diameter: 10-20 mm; length of secondary coil when extended: 150 - 200 mm). 
Next, the medical treatment wire device obtained in step (2) was inserted into the said catheter, 
with the embolus material as the head. After the entire length of the embolus material was 
extruded from the said catheter's tip opening, the groimd electrode was adhered to the skin of the 
patient's back, and the high-frequency power supply was connected to the terminal part of the 
guide wire, thereby supplying a monopolar high-frequency current (1 Wf to the guide wire. 
After this operation was completed, when a blood vessel contrast device (DS A) was used to 
monitor the affected area (i.e., within the aneurysm), the state was as shown in Figure 5, and it 
was confirmed that the gaps resulting from the coiled embolus material were reUably filled by 
the embolus material of the present invention. 


^ Translator's note: W is the unit of power, not current 
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[0036] 

<Embodiment 3> 

(1) Example of preparation of embolus material 

As in Embodiment 2, step (1), a rod- shaped embolus material (i.e., the embolus material of the 
present invention) with a diameter of 0.2 mm and a length of approximately 300 mm was 
prepared. 

[0037] 

(2) Example of the production of the medical treatment wire device 

As in Embodiment 2, step (2), the embolus material was adhered to the tip of the guide wire in 
order to produce a medical treatment wire device (i.e., the medical treatment vme device of the 
present invention) with the structure shown in Figure 1. 

[0038] 

(3) Example of embolus material usage 

In a case of an aneurysm with an outside diameter of approximately 20 mm, a guide catheter 
with an electrode on the tip was inserted so as to position its tip opening in the affected area (i.e., 
within the protuberance). Next, 20 coiled embolus materials like those used in Example 2, step 
(3), were held within the protuberance. Next, after the medical treatment wire device obtained in 
step (2) was inserted into the said catheter, with the embolus material as the head, part of the 
embolus material (i.e., approximately 150 mm from the tip) was extruded from the said 
catheter's tip opening, thereby almost filling the gaps within the protuberance. In this state, a 
ground electrode was attached to the patient's back, and a high-frequency power supply was 
connected to the electrode on the catheter tip, thereby supplying a monopolar high-frequency 
current (1 W) between the said electrode and the ground electrode. In this manner, part of the 
embolus material (i.e., the part that was extruded from the catheter tip opening) and the 
remaining part of the said embolus material (i.e., the part that remaiaed in the catheter) were 
separated. After this operation was completed, when a contrast device was used to monitor the 
affected area (i.e., within the aneurysm), the state was as shoAvn in Figure 5, thereby confirming 
that the gaps resulting from the coiled embolus material were reliably filled by the part of the 
embolus material of the present invention. 

[0039] 

[Effects of the Invention] 

The embolus material of the present invention exhibits the following effects: 

(1) It yields a reliable embolus effect in a given region of a vessel structure. 

(2) It can be used optimally in vascular embolus techniques used to treat aneurysms. 
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(3) Because its flexibility is exceptionally superior to that of coiled embolus materials, etc., it 
can deform according to the shape of the affected area, etc. So, it can fill with high density, 
without damaging the inner wall in the application region. 

(4) By also using a coiled embolus material, it is possible to efSciently and reliably fill the gaps 
resulting from the said coiled embolus material. 

(5) It can be used optimally in vascular embolus techniques used to treat arteriovenous 
malformations, brain tumors, liver cancer, etc. 

(6) It can introduce into a living body larger quantities of material in one injection than is 
possible with resin powder-based embolus materials, so it is unnecessary to repeat the 
injection operation. 

(7) The embolus material held in the application region can exhibit a reliable embolus effect in 
the application region, without moving to blood vessels downstream (i.e., blood vessels with 
smaller outside diameters than that of the rod) as the result of blood flow. 

(8) The use of an embolus material containing a blood coagulation accelerant promotes the 
formation of thrombi within the protuberance in which the said embolus material is held, 
thereby yielding a more superior embolus effect. 

[0040f 

When the medical treatment wire device of the present invention is used, the embolus material of 
the present invention can be guided reliably to and held in the target region. Also, according to 
the usage of this invention, the said embolus material can be reliably introduced into and held in 
the target region, so it is possible to hold in the target region only part of the said embolxis 
material (i.e., the amount required by and sufficient for the capacity of the protuberance). 

[Brief Explanation of the Dra^dngs] 

Figure 1 is an illustration shown the structure of one implemented shape of the medical treatment 
wire device of the present invention. 

Figure 2 is an illustration showing one example (when applied to a cerebral anexirysm) of the 
usage of the medical treatment wire device of the present invention. 

Figure 3 is an illustration shovmig one example of the usage of the medical treatment wire device 
of the present invention. 

Figure 4 is an illustration showing another example of the usage of the medical treatment wire 
device of the present invention. 

Figure 5 is an illustration showing the state in which the embolus material of the present 
invention fills the interior of an aneurysm, together with the coiled embolus material. 
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[Explanation of tiie Symbols] 


10 

Guide wire 

11 

Wire proper 

12 

Tip contrast part 

13 

Terminal part 

20 

Embolus material 

20A 

Tail end 

31 

Living body 

32 

Catheter 

33 

At-hand operation part 

34 

Ground electrode 

35 

High-frequency power supply 

36 

Catheter 

37 

Electrode 

40 

Coiled embolus material 

P' 

Aneurysm 
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Figure 1 Figure 2 
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